Phyllomys is the most diverse genus of the subfamily Echimyinae, and is represented by 12 described species endemic to the Atlantic forest of eastern South America. We name and describe a new species of Phyllomys based on specimens collected in southern Brazil. This species is closely related to P. dasythrix and has been referred to as ''Phyllomys aff. dasythrix'' in the literature. Chromosomal restructuring was probably involved in their speciation because genetic and morphological similarities of the 2 contrast with their karyotypic distinctiveness. The new species of Phyllomys is diagnosed by a unique combination of external, cranial, and karyotypic characters. We propose the conservation status of ''Least Concern'' for Phyllomys sp. nov., but ''Vulnerable'' for P. dasythrix. We present an identification key to the living species of Phyllomys.
Echimyids comprise the 2nd most diverse rodent family in the Neotropics, with 21 genera and about 90 described species (Woods and Kilpatrick 2005) . They are widespread throughout South and Central America and are adapted to various habits and habitats (Galewski et al. 2005) . Phyllomys Lund, 1839, is 1 of 5 echimyid genera endemic to the Atlantic forest of eastern South America, one of the top biodiversity hotspots on earth, where 72 of the 264 mammal species are endemic (Mittermeier et al. 2005) . Phyllomys contains more species than any other genus of tree rats (subfamily Echimyinae) and is represented by 12 Recent species (Leite 2003; Woods and Kilpatrick 2005) . Atlantic forest tree rats are nocturnal, arboreal folivores with spiny to soft fur, small feet, large eyes, squarish nose, small and round ears, and long vibrissae (Leite 2003) . They are closely related to the ecologically equivalent Amazonian genera Echimys G. Cuvier, 1809 and Makalata Husson, 1978 (Galewski et al. 2005 Lara et al. 1996; Leite and Patton 2002 ; but see Carvalho and Salles [2004] for a different perspective).
Species of Phyllomys are difficult to collect using conventional traps and thus are rare in museum collections, where most species are represented by 15 or fewer specimens (Leite 2003:79) . The taxonomy of the genus was unclear until recent revisions by Emmons et al. (2002) and Leite (2003) . These authors reviewed the taxonomic history of Phyllomys, restricted type localities, designated lectotypes when needed, provided diagnostic characters and hypotheses of phylogenetic relationships, evaluated conservation status, and named 3 new species: P. pattoni Emmons et al., 2002 ; P. lundi Leite, 2003; and P. mantiqueirensis Leite, 2003. Leite (2003) analyzed phylogenetic relationships within Phyllomys using complete sequences (1, 140 base pairs) of the mitochondrial cytochrome-b gene (Cytb) . He recovered a wellsupported southern clade within Phyllomys, which includes P. dasythrix Hensel, 1872, and an undescribed species referred to as ''P. aff. dasythrix.'' These 2 species are reciprocally monophyletic, but the level of sequence divergence between them is the lowest within the genus-2.7% sequence divergence (Kimura 2-parameter model- Leite 2003) . These 2 species differ markedly in fur texture and karyotype, but are otherwise very similar in terms of skull morphology and general body size and shape. In the present report, we name and describe the taxon referred to as ''P. aff. dasythrix'' by Leite (2003) and Leite et al. (2007) , describe its karyotype, provide comparisons with P. dasythrix and similar congeners, and present an identification key to the species of Phyllomys. mentioned in the text. Museum acronyms are given in Appendix I. We also examined uncataloged specimens collected by J. C. Voltolini (initials JCV and NSV in Appendix I) and photographs of specimens housed at the Natural History Museum, London, United Kingdom (BMNH). All specimens collected for use in this study were captured in accordance with animal welfare guidelines established by the American Society of Mammalogists (Gannon et al. 2007) .
We follow the terminology and definitions employed by Emmons (2005) , Emmons et al. (2002) , and Leite (2003) for tooth nomenclature, anatomical traits, and age classes. Twentythree cranial measurements were taken with a digital caliper to the nearest 0.01 mm: greatest skull length (GSL), nasal length (NL), rostral length (RL), orbital length (OL), rostral breadth (RB), interorbital constriction (IOC), mastoid breadth (MB), zygomatic breadth (ZB), condyloincisive length (CIL), basilar length (BaL), diastema length (D), maxillary toothrow length (MTRL), total palatal length (PLa), posterior palatal length (PLb), incisive foramina length (IFL), bullar length (BuL), postpalatal length (PPL), mesopterygoid fossa width (MPF), maxillary breadth (MaxB), occipital condyle width (OccW), rostral depth (RD), cranial depth (CD), and cranial depth at M1 (CDM1). External measurements were obtained from skin tags or field notes: total length (TOL), tail length (TAL), hind-foot length (HF), and ear length (E).
Metaphase chromosome preparations were obtained from bone marrow after in vivo injection of 0.1% colchicine solution (1 ml/100 g of body weight) and incubation for 1 hour. Cells were exposed to 0.075 M KCl for 25 min at 378C and subsequently fixed with Carnoy solution (methanol : acetic acid, 3:1). Cells were spread onto glass slides, air dried, and nonpreferentially stained. We analyzed 20 metaphase cells of each animal to establish diploid number (2n) and the number of autosome arms (fundamental number; FN). Type locality.-South bank of the Uruguay River, municipality of Aratiba, Rio Grande do Sul, Brazil, 278239390S, 528189010W, 420 m elevation (Fig. 1, locality 8) .
RESULTS

Phyllomys
Paratypes. Leite (2003) as ''CIT 1344'' and ''CIT 1357,'' respectively, and are in GenBank (accession numbers EU343663 and EU343662, respectively).
Distribution.-The southern Atlantic tree rat Phyllomys sulinus occurs in the subtropical region of southern Brazil, from the states of São Paulo to Rio Grande do Sul (Fig. 1) . Leite (2003) mentioned the possible occurrence in the state of Minas Gerais, just north of São Paulo, based on an unlabeled voucher (UFMG 3015) found in a freezer by E. L. Sábato and M. T. da Fonseca. Leite's (2003) suggestion that P. sulinus is a highland species is incorrect because specimens have been collected below 500 m at the type locality and on the island of Santa Catarina (Fig. 1 , localities 8 and 5, respectively).
Etymology.-The specific epithet sulinus pertains to its known geographic range (restricted to southern Brazil).
Diagnosis.-A small-bodied species with coarse pelage. Aristiforms on rump medium in length (26 mm) and width (0.6 mm), wider and paler at the base, thinning gradually toward the black, thin, whiplike tip (filamentum apicalis). Tail covered with brown hairs to the tip, forming a bushy tuft. Terminal portion of glans penis cone shaped, ending in a long, pointed bacullar papilla. Cheek teeth large; palatine width usually less than tooth width at M1; upper toothrows parallel. Supraorbital ridges well developed, interorbital region slightly divergent posteriorly, sometimes with a small postorbital process. Zygomatic arch robust, maximum height approximately onethird of jugal length. Postorbital process of zygoma spinose, formed mainly by jugal. Mastoid process short, extending to the horizontal midline of the external auditory meatus. Mesopterygoid fossa narrow, forms an angle of 45-608, reaches last lamina of M2. Incisive foramen ovate; upper incisors orthodont. Ventral root of the angular process of mandible not deflected laterally.
External morphology.-Small-bodied, bristly Phyllomys (Table 1) . Tail slightly long (about 120% of head-and-body length), hind feet broad and short (with claws, about 21% of head-and-body length); ears round and small (about 8% of head-and-body length). Dorsal pelage orange brown, consisting of aristiforms and setiforms. Aristiforms on rump medium in length (26 mm) and width (0.6 mm), wider and paler at the base, thinning gradually toward the black, thin, whiplike tip (filamentum apicalis). Setiforms on rump (24 mm) slightly shorter than aristiforms; basal portion gray in color, gradually turning to dark brown, with a 4-mm orange band near the tip. Ventral region covered with short (10-mm), cream-colored hairs with gray bases; white patches of fur on the chin, throat, axillary, and inguinal regions. Tail dark brown above and light brown below; hairy throughout its length, usually hiding scales; tail hairs longer toward the tip, forming a conspicuous (20-mm) tuft. Head dark brown, contrasting with lighter body; nose blunt and gray brown; cheeks pale cream. Mystacial vibrissae dark brown and long (65 mm); longest supracilliary and genal vibrissa reach 45 mm. Pinnae dark brown and nearly naked, sparsely covered with long (15-mm) and very thin hair, especially along the edges. Dorsal surface of manus and pes silver gray; ungual tufts gray white and long, extending slightly beyond the claws. Ventral surface of manus with thenar, hypothenar, and 3 equidistant interdigital pads. Ventral surface of pes with thenar, hypothenar, and 4 equidistant interdigital pads. Glans penis elongated, with a slight medial swelling; terminal portion cone shaped, ending in a long, pointed bacullar papilla; urethral lappet present near the proximal end of intromittent sac.
Rostrum of skull ( of zygoma spinose, formed mainly by jugal. Auditory bullae elliptical and relatively small; mastoid process short, reaching the midline of the external auditory meatus. Coronoid process of dentary short, with slight posterior projection. Upper incisors orthodont (Fig. 2) ; upper toothrows parallel; upper cheek teeth rectangular, consisting of 4 simple parallel lophs separated by 3 labial flexi: para-, meso-, and metaflexus. Lower premolar pentalophodont and lower molars trilophodont. Meso-, meta-, and hypoflexid angled forward in lower molars; hypoflexid connects mesoflexid only in premolar and m1. Slender murid present on m2 and m3, separating the hypoflexid and mesoflexid, and forming the shape of the Arabic numeral 3.
Postcranial skeleton.-The axial skeleton includes 7 cervical, 14 thoracic, 6 or 7 lumbar, 3 sacral, and 35 or 36 caudal vertebrae. The skeleton of the holotype (MZUSP 33474) is complete, but has only vestiges of the 14th rib and only 6 lumbar vertebrae. The paratypes have 14 ribs and 7 lumbar vertebrae. This kind of variation in the number of thoracolumbar vertebrae has been reported for other rodents, such as Rattus rattus and Mus musculus (Narita and Kuratani 2005) . The holotype of P. sulinus (MZUSP 33474) has a complete tail and only 35 caudal vertebrae, whereas paratypes have 36 caudal vertebrae.
Comparisons.-The geographic range of P. sulinus overlaps that of 4 other species of Phyllomys: P. dasythrix, P. nigrispinus (Wagner, 1842), P. medius (Thomas, 1909) , and P. kerri (Moojen, 1950) . P. medius is the largest among them, with average head-and-body length approximately 230 mm, covered with very long, thin aristiforms (36 Â 0.4 mm on rump); thick zygomatic arches (height more than one-third jugal length); and teardrop-shaped incisive foramina. P. nigrispinus and P. kerri average approximately 220 mm in head-and-body length, have spiny aristiforms (27 Â 1.0 mm on rump), slender zygomatic arches (less than or equal to one-third jugal length), and ovate incisive foramina. P. dasythrix resembles P. sulinus in size (average head-and-body length approximately 200 mm), and like it has shorter aristiforms (length approximately 26 mm on rump), zygomatic arches of intermediate thickness (height approximately one-third jugal length), and ovate incisive foramina. However, P. dasythrix has softer fur (aristiform width about 0.2 mm on rump, versus about 0.6 mm in P. sulinus). Their skulls are nearly identical in shape and size, with 7 statistically significant morphometric differences (Table 1) : P. sulinus has shorter maxillary toothrows, longer posterior palate, shorter incisive foramen, shorter bullae, longer postpalatal region, wider occiptals, and higher skulls at M1 than P. dasythrix. The glans penis of P. dasythrix is cylindrical, ending in a rounded terminal portion, with a small bacular papilla. The urethral lappet is present near the distal end of intromittent sac. In contrast, the glans penis of P. sulinus is elongated, with a slight medial swelling and a cone-shaped terminal portion, ending in a long, pointed bacullar papilla. The urethral lappet is present near the proximal end of intromittent sac.
Karyology.-The karyotype of paratype specimen MCNU 826 (Fig. 3) contains 92 chromosomes, including 6 biarmed autosome pairs (pairs 1-6) and 39 pairs of acrocentric or subtelocentric autosomes (pairs 7-45), resulting in an FN of 102. Pair 8 is formed by medium-sized acrocentrics with a secondary constriction on the long arm. The X chromosome is a large subtelocentric and the Y is the smallest metacentric.
Natural history.-Similar to the other species of Phyllomys (Leite 2003) , P. sulinus is a nocturnal, arboreal folivore, nesting aboveground, usually in tree hollows. Specimens of P. sulinus have been recorded in coastal Atlantic rain forests, as well as Araucaria and semideciduous forests inland. The Atlantic rain forest experiences warm and wet climate without a dry season, whereas a seasonal climate with a relatively severe dry season (generally from April to September) predominates in the Atlantic semideciduous and Araucaria forests (Morellato and Haddad 2000) . Other small mammals collected at the type locality of P. sulinus include didelphid marsupials (Cryptonanus and Monodelphis), cricetid rodents (Akodon 
DISCUSSION
Diploid number varies considerably among species of Phyllomys, ranging from 2n ¼ 50 in P. blainvillii to 2n ¼ 96 in P. medius (Leite 2003) , and diploid number appears to be of diagnostic value at the species level in Phyllomys. Although potential geographic variation in diploid number has not been investigated thoroughly in Phyllomys, P. sulinus appears to have a unique karyotype within the genus (2n ¼ 92, FN ¼ 102). The sister taxon, P. dasythrix, has a karyotype with 2n ¼ 72, FN ¼ 102, including 16 biarmed pairs, 19 uniarmed pairs, a large acrocentric X, and a small acrocentric Y. We hypothesize that chromosomal restructuring was involved in the speciation event leading to P. dasythrix and P. sulinus, given their genetic and morphological similarity on one hand, and their karyotypic distinctiveness on the other. The low level of Cytb divergence between P. dasythrix and P. sulinus (2.7%) suggests recent divergence, probably during the Pleistocene (Leite 2003) . The karyotypic differences can be interpreted as the result of 10 monobrachial centric fusions or fissions, which could cause meiotic problems because of the inability of trivalents to segregate normally, resulting in genetic isolation (Baker and Bickham 1986) . Further studies are required to infer chromosome homologies for P. dasythrix and P. sulinus and to evaluate the role of chromosomal changes in promoting their divergence. Despite extensive karyotypic diversity in the order Rodentia and much speculation on the role of chromosomal rearrangements in promoting speciation, convincing theoretical and empirical studies are still rare (Patton and Sherwood 1983) . Yonenaga (1975) described the karyotype of a female ''Echimys sp.'' (probably Phyllomys-see Leite 2003:77) from São Paulo, Brazil, with 2n ¼ 90, FN ¼ 110, consisting of 10 biarmed, 35 uniarmed autosome pairs, and a large submetacentric X chromosome. Leite (2003) suggested an association of this karyotype with the species described here as P. sulinus, which, if true, would indicate geographic variation in the karyotype in P. sulinus. However, because no voucher exists for the São Paulo specimen, it cannot be unambiguously associated with any species.
The geographic ranges of P. sulinus and P. dasythrix overlap (Fig. 1 ), yet no cases of syntopy have been documented. Syntopy among species of Phyllomys is rare (Leite et al. 2007) and probably involves species that are distantly related or differ markedly in terms of morphology (e.g., in body size). For example, based on locality data from museum records, the larger P. medius is probably syntopic with smaller P. sulinus at Ilha de Santa Catarina (Fig. 1, locality 5) . P. sulinus also occurs very close to P. kerri and to P. nigrispinus (less than 15 km in both cases) in northern São Paulo State, but the closest known localities of sister species P. sulinus and P. dasythrix are about 75 km apart (Parque Nacional dos Aparados da Serra and São Francisco de Paula; Fig. 1 , localities 7 and 10, respectively).
The native habitat of Phyllomys has suffered in recent decades from loss, fragmentation, and alteration of Atlantic forests, making Phyllomys of considerable conservation concern (Leite 2003) . Three species of Phyllomys are currently on the Brazilian Endangered Species List (Costa et al. 2005) : P. brasiliensis Lund, 1840; P. thomasi Ihering, 1897; and P. unicolor Wagner, 1842. P. unicolor was recently rediscovered after .180 years without record (Leite et al. 2007 ). Leite (2003) suggested the conservation status of ''Data Deficient'' for P. sulinus (then treated as ''P. aff. dasythrix'') based on categories and criteria of the International Union for the Conservation of Nature and Natural Resources (2001) . Here, we propose recategorizing P. sulinus as a ''Species of Least Concern,'' given that its extent of occurrence is about 80,000 km 2 (although available habitat, especially semideciduous forests, continues to decline). In contrast, the extent of occurrence of P. dasythrix is only about 10,000 km 2 , and this species is known from only 7 localities. Moreover, there is continuing decline in the extent and quality of habitat available to P. dasythrix (B1ab[iii]-International Union for the Conservation of Nature and Natural Resources 2001). Therefore, we propose that P. dasythrix be globally listed as ''Vulnerable.'' The very different conservation status and needs of P. dasythrix and P. sulinus highlight the crucial value of adequate taxonomic knowledge in assessing conservation status and defining conservation strategies (Brito 2004) , as well as the value of new museum vouchers in documenting biodiversity patterns (Patterson 2002 small mammals in Brazil is the scarcity of basic scientific knowledge, mostly about taxonomy, systematics, distribution, and natural history (Costa et al. 2005) . The southern Atlantic tree rat is the 4th new species of Phyllomys described in the past 6 years, representing a 44% increase in number of species in this genus, which is in accordance with predictions by Vivo (1996) . These species descriptions are the result of ''integrative taxonomy'' (Dayrat 2005; : meticulous field, museum, and laboratory work, integrating morphological, molecular, and karyological data.
KEY TO THE LIVING SPECIES OF PHYLLOMYS
RESUMO
Phyllomys é o gênero mais diverso da subfamília Echimyinae, sendo representado por 12 espécies descritas, endêmicas à Mata Atlântica do leste da América do Sul. Nós nomeamos e descrevemos uma espécie nova de Phyllomys com base em espécimes coletados no sul do Brasil. Essa espécie é filogeneticamente próxima de P. dasythrix e tem sido denominada ''Phyllomys aff. dasythrix'' na literatura. Uma reestruturação cromossômica provavelmente esteve envolvida na especiação pois as similaridades genéticas e morfológica das duas contrastam com sua distinção cariotípica. A espécie nova de Phyllomys pode ser diagnosticada por uma combinação única de caracteres externos, cranianos e cariotípicos. Em termos de conservação, nós propomos a condição de preocupação menor para a espécie nova de Phyllomys, mas de vulnerável para P. dasythrix. Nós apresentamos uma chave de identificação para as espécies viventes de Phyllomys.
